

SEQUENCE LISTING 



<110> Crowl, Robert M. 
Luk, Daniel C. 

<120> Arthritis -Associated Protein 



<130> 4-31336 
<160> 8 

<170> FastSEQ for Windows Version 4.0 

<210> 1 
<211> 9645 
<212> DNA 
<213> Human 

<400> 1 

atgcccaagc gcgcgcactg gggggccctc tccgtggtgc tgatcctgct ttggggccat 60 

ccgcgagtgg cgctggcctg cccgcatcct tgtgcctgct acgtccccag cgaggtccac 12 0 

tgcacgttcc gatccctggc ttccgtgccc gctggcattg ctagacacgt ggaaagaatc 180 

aatttggggt ttaatagcat acaggccctg tcagaaacct catttgcagg actgaccaag 240 

ttggagctac ttatgattca cggcaatgag atcccaagca tccccgatgg agctttaaga 300 

gacctcagct ctcttcaggt tttcaagttc agctacaaca agctgagagt gatcacagga 360 

cagaccctcc agggtctctc taacttaatg aggctgcaca ttgaccacaa caagatcgag 420 

tttatccacc ctcaagcttt caacggctta acgtctctga ggctactcca tttggaagga 480 

aatctcctcc accagctgca ccccagcacc ttctccacgt tcacattttt ggattatttc 540 

agactctcca ccataaggca cctctactta gcagagaaca tggttagaac tcttcctgcc 600 

agcatgcttc ggaacatgcc gcttctggag aatctttact tgcagggaaa tccgtggacc 660 

tgcgattgtg agatgagatg gtttttggaa tgggatgcaa aatccagagg aattctgaag 72 0 

tgtaaaaagg acaaagctta tgaaggcggt cagttgtgtg caatgtgctt cagtccaaag 780 

aagttgtaca aacatgagat acacaagctg aaggacatga cttgtctgaa gccttcaata 84 0 

gagtcccctc tgagacagaa caggagcagg agtattgagg aggagcaaga acaggaagag 900 

gatggtggca gccagctcat cctggagaaa ttccaactgc cccagtggag catctctttg 960 

aatatgaccg acgagcacgg gaacatggtg aacttggtct gtgacatcaa gaaaccaatg 1020 

gatgtgtaca agattcactt gaaccaaacg gatcctccag atattgacat aaatgcaaca 1080 

gttgccttgg actttgagtg tccaatgacc cgagaaaact atgaaaagct atggaaattg 114 0 

atagcatact acagtgaagt tcccgtgaag ctacacagag agctcatgct cagcaaagac 1200 

cccagagtca gctaccagta caggcaggat gctgatgagg aagctcttta ctacacaggt 1260 

gtgagagccc agattcttgc agaaccagaa tgggtcatgc agccatccat agatatccag 1320 

ctgaaccgac gtcagagtac ggccaagaag gtgctacttt cctactacac ccagtattct 1380 

caaacaatat ccaccaaaga tacaaggcag gctcggggca gaagctgggt aatgattgag 1440 

cctagtggag ctgtgcaaag agatcagact gtcctggaag ggggtccatg ccagttgagc 1500 

tgcaacgtga aagcttctga gagtccatct atcttctggg tgcttccaga tggctccatc 1560 

ctgaaagcgc ccatggatga cccagacagc aagttctcca ttctcagcag tggctggctg 1620 

aggatcaagt ccatggagcc atctgactca ggcttgtacc agtgcattgc tcaagtgagg 1680 

gatgaaatgg accgcatggt atatagggta cttgtgcagt ctccctccac tcagccagcc 174 0 

gagaaagaca cagtgacaat tggcaagaac ccaggggagt cggtgacatt gccttgcaat 1800 

gctttagcaa tacccgaagc ccaccttagc tggattcttc caaacagaag gataattaat 1860 

gatttggcta acacatcaca tgtatacatg ttgccaaatg gaactctttc catcccaaag 1920 



■f 



> 



gtccaagtca gtgatagtgg ttactacaga tgtgtggctg tcaaccagca aggggcagac 1980 

cattttacgg tgggaatcac agtgaccaag aaagggtctg gcttgccatc caaaagaggc 2 04 0 

agacgcccag gtgcaaaggc tctttccaga gtcagagaag acatcgtgga ggatgaaggg 2100 

ggctcgggca tgggagatga agagaacact tcaaggagac ttctgcatcc aaaggaccaa 2160 

gaggtgttcc tcaaaacaaa ggatgatgcc atcaatggag acaagaaagc caagaaaggg 222 0 

agaagaaagc tgaaactctg gaagcattcg gaaaaagaac cagagaccaa tgttgcagaa 22 80 

ggtcgcagag tgtttgaatc tagacgaagg ataaacatgg caaacaaaca gattaatccg 234 0 

gagcgctggg ctgatatttt agccaaagtc cgtgggaaaa atctccctaa gggcacagaa 2400 

gtacccccgt tgattaaaac cacaagtcct ccatccttga gcctagaagt cacaccacct 2460 

tttcctgctg tttctccccc ctcagcatct cctgtgcaga cagtaaccag tgctgaagaa 2520 

tcctcagcag atgtacctct acttggtgaa gaagagcacg ttttgggtac catttcctca 2580 

gccagcatgg ggctagaaca caaccacaat ggagttattc ttgttgaacc tgaagtaaca 2640 

agcacacctc tggaggaagt tgttgatgac ctttctgaga agactgagga gataacttcc 2700 

actgaaggag acctgaaggg gacagcagcc cctacactta tatctgagcc ttatgaacca 2760 

tctcctactc tgcacacatt agacacagtc tatgaaaagc ccacccatga agagacggca 2 82 0 

acagagggtt ggtctgcagc agatgttgga tcgtcaccag agcccacatc cagtgagtat 2 880 

gagcctccat tggatgctgt ctccttggct gagtctgagc ccatgcaata ctttgaccca 2940 

gatttggaga ctaagtcaca accagatgag gataagatga aagaagacac ctttgcacac 3 000 

cttactccaa cccccaccat ctgggttaat gactccagta catcacagtt atttgaggat 3060 

tctactatag gggaaccagg tgtcccaggc caatcacatc tacaaggact gacagacaac 312 0 

atccaccttg tgaaaagtag tctaagcact caagacacct tactgattaa aaagggtatg 3180 

aaagagatgt ctcagacact acagggagga aatatgctag agggagaccc cacacactcc 324 0 

agaagttctg agagtgaggg ccaagagagc aaatccatca ctttgcctga ctccacactg 3300 

ggtataatga gcagtatgtc tccagttaag aagcctgcgg aaaccacagt tggtaccctc 3360 

ctagacaaag acaccacaac agtaacaaca acaccaaggc aaaaagttgc tccgtcatcc 342 0 

accatgagca ctcacccttc tcgaaggaga cccaacggga gaaggagatt acgccccaac 3480 

aaattccgcc accggcacaa gcaaacccca cccacaactt ttgccccatc agagactttt 3540 

tctactcaac caactcaagc acctgacatt aagatttcaa gtcaagtgga gagttctctg 3600 

gttcctacag cttgggtgga taacacagtt aataccccca aacagttgga aatggagaag 3660 

aatgcagaac ccacatccaa gggaacacca cggagaaaac acgggaagag gccaaacaaa 3720 

catcgatata ccccttctac agtgagctca agagcgtccg gatccaagcc cagcccttct 3780 

ccagaaaata aacatagaaa cattgttact cccagttcag aaactatact tttgcctaga 3840 

actgtttctc tgaaaactga gggcccttat gattccttag attacatgac aaccaccaga 3900 

aaaatatatt catcttaccc taaagtccaa gagacacttc cagtcacata taaacccaca 3960 

tcagatggaa aagaaattaa ggatgatgtt gccacaaatg ttgacaaaca taaaagtgac 4020 

attttagtca ctggtgaatc aattactaat gccataccaa cttctcgctc cttggtctcc 4080 

actatgggag aatttaagga agaatcctct cctgtaggct ttccaggaac tccaacctgg 4140 

aatccctcaa ggacggccca gcctgggagg ctacagacag acatacctgt taccacttct 4200 

ggggaaaatc ttacagaccc tccccttctt aaagagcttg aggatgtgga tttcacttcc 4260 

gagtttttgt cctctttgac agtctccaca ccatttcacc aggaagaagc tggttcttcc 4320 

acaactctct caagcataaa agtggaggtg gcttcaagtc aggcagaaac caccaccctt 4380 
gatcaagatc atcttgaaac cactgtggct attctccttt ctgaaactag accacagaat . 444 0 

cacaccccta ctgctgcccg gatgaaggag ccagcatcct cgtccccatc cacaattctc 4500 

atgtctttgg gacaaaccac caccactaag ccagcacttc ccagtccaag aatatctcaa 4560 

gcatctagag attccaagga aaatgttttc ttgaattatg tggggaatcc agaaacagaa 4620 

gcaaccccag tcaacaatga aggaacacag catatgtcag ggccaaatga attatcaaca 4680 

ccctcttccg accgggatgc atttaacttg tctacaaagc tggaattgga aaagcaagta 4740 

tttggtagta ggagtctacc acgtggccca gatagccaac gccaggatgg aagagttcat 4800 
gcttctcatc aactaaccag agtccctgcc aaacccatcc taccaacagc aacagtgagg . 4860 

ctacctgaaa tgtccacaca aagcgcttcc agatactttg taacttccca gtcacctcgt 4 92 0 

cactggacca acaaaccgga aataactaca tatccttctg gggctttgcc agagaacaaa 4 980 

cagtttacaa ctccaagatt atcaagtaca acaattcctc tcccattgca catgtccaaa 5040 

cccagcattc ctagtaagtt tactgaccga agaactgacc aattcaatgg ttactccaaa 5100 



gtgtttggaa ataacaacat ccctgaggca agaaacccag ttggaaagcc tcccagtcca 5160 

agaattcctc attattccaa .tggaagactc cctttcttta ccaacaagac tctttctttt 5220 

ccacagttgg gagtcacccg gagaccccag atacccactt ctcctgcccc agtaatgaga 5280 

gagagaaaag ttattccagg ttcctacaac aggatacatt cccatagcac cttccatctg 5340 

gactttggcc ctccggcacc tccgttgttg cacactccgc agaccacggg atcaccctca 5400 

actaacttac agaatatccc tatggtctct tccacccaga gttctatctc ctttataaca 5460 

tcttctgtcc agtcctcagg aagcttccac cagagcagct caaagttctt tgcaggagga 5520 

cctcctgcat ccaaattctg gtctcttggg gaaaagcccc aaatcctcac caagtcccca 5580 

cagactgtgt ccgtcaccgc tgagacagac actgtgttcc cctgtgaggc aacaggaaaa 5640 

ccaaagcctt tcgttacttg gacaaaggtt tccacaggag ctcttatgac tccgaatacc 5700 

aggatacaac ggtttgaggt tctcaagaac ggtaccttag tgatacggaa ggttcaagta 5760 

caagatcgag gccagtatat gtgcaccgcc agcaacctgc acggcctgga caggatggtg 5820 

gtcttgcttt cggtcaccgt gcagcaacct caaatcctag cctcccacta ccaggacgtc 5880 

actgtctacc tgggagacac cattgcaatg gagtgtctgg ccaaagggac cccagccccc 5940 

caaatttcct ggatcttccc tgacaggagg gtgtggcaaa ctgtgtcccc cgtggagagc 6000 

cgcatcaccc tgcacgaaaa ccggaccctt tccatcaagg aggcgtcctt ctcagacaga 6060 

ggcgtctata agtgcgtggc cagcaatgca gccggggcgg acagcctggc catccgcctg 612 0 

cacgtggcgg cactgccccc cgttatccac caggagaagc tggagaacat ctcgctgccc 6180 

ccggggctca gcattcacat tcactgcact gccaaggctg cgcccctgcc cagcgtgcgc 6240 

tgggtgctcg gggacggtac ccagatccgc ccctcgcagt tcctccacgg gaacttgttt 6300 

gttttcccca acgggacgct ctacatccgc aacctcgcgc ccaaggacag cgggcgctat 6360 

gagtgcgtgg ccgccaacct ggtaggctcc gcgcgcagga cggtgcagct gaacgtgcag 642 0 

cgtgcagcag ccaacgcgcg catcacgggc acctccccgc ggaggacgga cgtcaggtac 64 80 

ggaggaaccc tcaagctgga ctgcagcgcc tcgggggacc cctggccgcg catcctctgg 6540 

aggctgccgt ccaagaggat gatcgacgcg ctcttcagtt ttgatagcag aatcaaggtg 6600 

tttgccaatg ggaccctggt ggtgaaatca gtgacggaca aagatgccgg agattacctg 6660 

tgcgtagctc gaaataaggt tggtgatgac tacgtggtgc tcaaagtgga tgtggtgatg 672 0 

aaaccggcca agattgaaca caagg^gag aacgaccaca aagtcttcta cgggggtgac 6780 

ctgaaagtgg actgtgtggc caccgggctt cccaatcccg agatctcctg gagcctccca 6840 

gacgggagtc tggtgaactc cttcatgcag tcggatgaca gcggtggacg caccaagcgc 6900 

tatgtcgtct tcaacaatgg gacactctac tttaacgaag tggggatgag ggaggaagga 6960 

gactacacct gctttgctga aaatcaggtc gggaaggacg agatgagagt cagagtcaag 7020 

gtggtgacag cgcccgccac catccggaac aagacttact tggcggttca ggtgccctat 7080 

ggagacgtgg tcactgtagc ctgtgaggcc aaaggagaac ccatgcccaa ggtgacttgg 714 0 

ttgtccccaa ccaacaaggt gatccccacc tcctctgaga agtatcagat ataccaagat 7200 

ggcactctcc ttattcagaa agcccagcgt tctgacagcg gcaactacac ctgcctggtc 7260 

aggaacagcg cgggagagga taggaagacg gtgtggattc acgtcaacgt ccagGcaccc 7320 

aagatcaacg gtaaccccaa ccccatcacc accgtgcggg agatagcagc cgggggcagt 7380 

cggaaactga ttgactgcaa agctgaaggc atccccaccc cgagggtgtt atgggctttt 7440 
cccgagggtg tggttctgcc agctccatac tatggaaacc ggatcactgt ccatggcaac , 7500 

ggttccctgg acatcaggag tttgaggaag agcgactccg tccagctggt atgcatggca 7560 

cgcaacgagg gaggggaggc gaggttgatc gtgcagctca ctgtcctgga gcccatggag 7620 

aaacccatct tccacgaccc gatcagcgag aagatcacgg ccatggcggg ccacaccatc 7680 

agcctcaact gctctgccgc ggggaccccg acacccagcc tggtgtgggt ccttcccaat 7740 

ggcaccgatc tgcagagtgg acagcagctg cagcgcttct accacaaggc tgacggcatg 7800 

ctacacatta gcggtctctc ctcggtggac gctggggcct accgctgcgt ggcccgcaat 7860 

gccgctggcc acacggagag gctggtctcc ctgaaggtgg gactgaagcc agaagcaaac 7 92 0 

aagcagtatc ataacctggt cagcatcatc aatggtgaga ccctgaagct cccctgcacc 7980 

cctcccgggg ctgggcaggg acgtttctcc tggacgctcc ccaatggcat gcatctggag 804 0 

ggcccccaaa ccctgggacg cgtttctctt ctggacaatg gcaccctcac ggttcgtgag 8100 

gcctcggtgt ttgacagggg tacctatgta tgcaggatgg agacggagta cggcccttcg 8160 

gtcaccagca tccccgtgat tgtgatcgcc tatcctcccc ggatcaccag cgagcccacc 8220 

ccggtcatct acacccggcc cgggaacacc gtgaaactga actgcatggc tatggggatt 8280 



3S 

cccaaagctg acatcacgtg ggagttaccg gataagtcgc atctgaaggc aggggttcag 8340 

gctcgtctgt atggaaacag atttcttcac ccccagggat cactgaccat ccagcatgcc 8400 

acacagagag atgccggctt ctacaagtgc atggcaaaaa acattctcgg cagtgactcc 8460 

aaaacaactt acatccacgt cttctgaaat gtggattcca gaatgattgc ttaggaactg 8520 

acaacaaagc ggggtttgta agggaagcca ggttggggaa taggagctct taaataatgt 8580 

gtcacagtgc atggtggcct ctggtgggtt tcaagttgag gttgatcttg atctacaatt 8640 

gttgggaaaa ggaagcaatg cagacacgag aaggagggct cagccttgct gagacacttt 8700 

cttttgtgtt tacatcatgc caggggcttc attcagggtg tctgtgctct gactgcaatt 8760 

tttcttcttt tgcaaatgcc actcgactgc cttcataagc gtccatagga tatctgagga 8820 

acattcatca aaaataagcc atagacatga acaacacctc actaccccat tgaagacgca 8880 

tcacctagtt aacctgctgc agtttttaca tgatagactt tgttccagat tgacaagtca 8940 

tctttcagtt atttcctctg tcacttcaaa actccagctt gcccaataag gatttagaac 9000 

cagagtgact gatatatata tatatatttt aattcagagt tacatacata cagctaccat 9060 

tttatatgaa aaaagaaaaa catttcttcc tggaactcac tttttatata atgttttata 9120 

tatatatttt ttcctttcaa atcagacgat gagactagaa ggagaaatac tttctgtctt 9180 

attaaaatta ataaattatt ggtctttaca agacttggat acattacagc agacatggaa 9240 

atataatttt aaaaaatttc tctccaacct ccttcaaatt cagtcaccac tgttatatta 9300 

ccttctccag gaaccctcca gtggggaagg ctgcgatatt agatttcctt gtatgcaaag 9360 

tttttgttga aagctgtgct cagaggaggt gagaggagag gaaggagaaa actgcatcat 9420 

aactttacag aattgaatct agagtcttcc ccgaaaagcc cagaaacttc tctgcagtat 9480 

ctggcttgtc catctggtct aaggtggctg cttcttcccc agccatgagt cagtttgtgc 9540 

ccatgaataa tacacgacct gttatttcca tgactgcttt actgtatttt taaggtcaat 9600 

atactgtaca tttgataata aaataatatt ctcccaaaaa aaaaa 9645 



<210> 2 

<211> 2828 

<212> PRT 

<213> Human 



<400> 2 

Met Pro Lys Arg 
1 

Leu Trp Gly His 
20 

Cys Tyr Val Pro 
35 

Val Pro Ala Gly 
50 

Asn Ser lie Gin 
65 

Leu Glu Leu Leu 

Gly Ala Leu Arg 
100 

Asn Lys Leu Arg 
115 

Leu Met Arg Leu 
130 

Gin Ala Phe Asn 
145 

Asn Leu Leu His 



Ala His Trp Gly 
5 

Pro Arg Val Ala 

Ser Glu Val His 
40 

lie Ala Arg His 
55 

Ala Leu Ser Glu 
70 

Met lie His Gly 
85 

Asp Leu Ser Ser 

Val He Thr Gly 
120 

His He Asp His 
135 

Gly Leu Thr Ser 
150 

Gin Leu His Pro 



Ala Leu Ser Val 
10 

Leu Ala Cys Pro 
25 

Cys Thr Phe Arg 

Val Glu Arg He 
60 

Thr Ser Phe Ala 
75 

Asn Glu He Pro 
90 

Leu Gin Val Phe 
105 

Gin Thr Leu Gin 

Asn Lys He Glu 
140 

Leu Arg Leu Leu 
155 

Ser Thr Phe Ser 



Val Leu He Leu 
15 

His Pro Cys Ala 
30 

Ser Leu Ala Ser 
45 

Asn Leu Gly Phe 

Gly Leu Thr Lys 
80 

Ser He Pro Asp 
95 

Lys Phe Ser Tyr 
110 

Gly Leu Ser Asn 
125 

Phe He His Pro 

His Leu Glu Gly 
160 

Thr Phe Thr Phe 



33 



165 170 175 

Leu Asp Tyr Phe Arg Leu Ser Thr lie Arg His Leu Tyr Leu Ala Glu 

180 185 190 

Asn Met Val Arg Thr Leu Pro Ala Ser Met Leu Arg Asn Met Pro Leu 

195 200 205 

Leu Glu Asn Leu Tyr Leu Gin Gly Asn Pro Trp Thr Cys Asp Cys Glu 

210 215 220 

Met Arg Trp Phe Leu Glu Trp Asp Ala Lys Ser Arg Gly He Leu Lys 
225 230 235 240 

Cys Lys Lys Asp Lys Ala Tyr Glu Gly Gly . Gin Leu Cys Ala Met Cys 

245 250 255 

Phe Ser Pro Lys Lys Leu Tyr Lys His Glu He. His Lys Leu Lys Asp 

260 265 270 

Met Thr Cys Leu Lys Pro Ser He Glu Ser Pro Leu Arg Gin Asn Arg 

275 280 285 

Ser Arg Ser lie Glu Glu Glu Gin Glu Gin Glu Glu Asp Gly Gly Ser 

290 295 300 

Gin Leu He Leu Glu Lys Phe Gin Leu Pro Gin Trp Ser He Ser Leu 
305 310 315 320 

Asn Met Thr Asp Glu His Gly Asn Met Val Asn Leu Val Cys Asp lie 

325 330 335 

Lys Lys Pro Met Asp Val Tyr Lys He His Leu Asn Gin Thr Asp Pro 

340 345 350 

Pro Asp He Asp He Asn Ala Thr Val Ala Leu Asp Phe Glu Cys Pro 

355 360 365 

Met Thr Arg Glu Asn Tyr Glu Lys Leu Trp Lys Leu He Ala Tyr Tyr 

370 375 380 

Ser Glu Val Pro Val Lys Leu His Arg Glu Leu Met Leu Ser Lys Asp 
385 390 395 400 

Pro Arg Val Ser Tyr Gin Tyr Arg Gin Asp Ala Asp Glu Glu Ala Leu 

405 410 415 

Tyr Tyr Thr Gly Val Arg Ala Gin He Leu Ala Glu Pro Glu Trp Val 

420 425 430 

Met Gin Pro Ser He Asp He Gin Leu Asn Arg Arg Gin Ser Thr Ala 

435 440 445 

Lys Lys Val Leu Leu Ser Tyr Tyr Thr Gin Tyr Ser Gin Thr He Ser 

450 455 460 

Thr Lys Asp Thr Arg Gin Ala Arg Gly Arg Ser Trp Val Met He Glu 
465 470 475 480 

Pro Ser Gly Ala Val Gin Arg Asp Gin Thr Val Leu Glu Gly Gly Pro 

485 490 495 

Cys Gin Leu Ser Cys Asn Val Lys Ala Ser Glu Ser Pro Ser. He Phe 

500 505 510 

Trp Val Leu Pro Asp Gly Ser He Leu Lys Ala Pro Met Asp Asp Pro 

515 520 525 

Asp Ser Lys Phe Ser He Leu Ser Ser Gly Trp Leu Arg He Lys Ser 

530 535 540 

Met Glu Pro Ser Asp Ser Gly Leu Tyr Gin Cys He Ala Gin Val Arg 
545 550 555 560 

Asp Glu Met Asp Arg Met Val Tyr Arg Val Leu Val Gin Ser Pro Ser 

565 570 575 

Thr Gin Pro Ala Glu Lys Asp Thr Val Thr He Gly Lys Asn Pro Gly 
580 585 590 



3f 




Glu Ser Val Thr Leu Pro Cys Asn Ala Leu Ala lie Pro Glu Ala His 

595 600 605 

Leu Ser Trp lie Leu Pro Asn Arg Arg lie lie Asn Asp Leu Ala Asn 

610 615 620 

Thr Ser His Val Tyr Met Leu Pro Asn Gly Thr Leu Ser lie Pro Lys 
625 630 635 640 

Val Gin Val Ser Asp Ser Gly Tyr Tyr Arg Cys Val Ala Val Asn Gin 

645 650 655 

Gin Gly Ala Asp His Phe Thr Val Gly He Thr Val Thr Lys Lys Gly 

660 665 670 

Ser Gly Leu Pro Ser Lys Arg Gly Arg Arg Pro Gly Ala Lys Ala Leu 

675 680 685 

Ser Arg Val Arg Glu Asp He Val Glu Asp Glu Gly Gly Ser Gly Met 

690 695 700 

Gly Asp Glu Glu Asn Thr Ser Arg Arg Leu Leu His Pro Lys Asp Gin 
705 710 715 720 

Glu Val Phe Leu Lys Thr Lys Asp Asp Ala lie Asn Gly Asp Lys Lys 

725 730 735 

Ala Lys Lys Gly Arg Arg Lys Leu Lys Leu Trp Lys His Ser Glu Lys 

740 745 750 

Glu Pro Glu Thr Asn Val Ala Glu Gly Arg Arg Val Phe Glu Ser Arg 

755 760 765 

Arg Arg He Asn Met Ala Asn Lys Gin He Asn Pro Glu Arg Trp Ala 

770 775 780 

Asp He Leu Ala Lys Val Arg Gly Lys Asn Leu Pro Lys Gly Thr Glu 
785 790 795 800 

Val Pro Pro Leu He Lys Thr Thr Ser Pro Pro Ser Leu Ser Leu Glu 

805 ^ 810 815 

Val Thr Pro Pro Phe Pro Ala Val Ser Pro Pro Ser Ala Ser Pro Val 

820 825 830 

Gin Thr Val Thr Ser Ala Glu Glu Ser Ser Ala Asp Val Pro Leu Leu 

835 840 845 

Gly Glu Glu Glu His Val Leu Gly Thr He Ser Ser Ala Ser Met Gly 

850 855 860 

Leu Glu His Asn His Asn Gly Val He Leu Val Glu Pro Glu Val Thr 
865 870 875 880 

Ser Thr Pro Leu Glu Glu Val Val Asp Asp Leu Ser Glu Lys Thr Glu 



Glu He Thr Ser Thr Glu Gly Asp Leu Lys Gly Thr Ala Ala Pro Thr 

900 905 910 

Leu He Ser Glu Pro Tyr Glu Pro Ser Pro Thr Leu His Thr Leu Asp 

915 920 925 

Thr Val Tyr Glu Lys Pro Thr His Glu Glu Thr Ala Thr Glu Gly Trp 

930 935 940 

Ser Ala Ala Asp Val Gly Ser Ser Pro Glu Pro Thr Ser Ser Glu Tyr 
945 950 955 960 

Glu Pro Pro Leu Asp Ala Val Ser Leu Ala Glu Ser Glu Pro Met Gin 

965 970 975 

Tyr Phe Asp Pro Asp Leu Glu Thr Lys Ser Gin Pro Asp Glu Asp Lys 

980 985 990 

Met Lys Glu Asp Thr Phe Ala His Leu Thr Pro Thr Pro Thr He Trp 

995 1000 1005 

Val Asn Asp Ser Ser Thr Ser Gin Leu Phe Glu Asp Ser Thr He Gly 



885 



890 



895 



55 



1010 



1015 



1020 



Glu Pro Gly Val Pro Gly Gin Ser His Leu Gin Gly Leu Thr Asp Asn 
1025 1030 1035 1040 

lie His Leu Val Lys Ser Ser Leu Ser Thr Gin Asp Thr Leu Leu lie 

1045 1050 1055 

Lys Lys Gly Met Lys Glu Met Ser Gin Thr Leu Gin Gly Gly Asn Met 

1060 1065 1070 

Leu Glu Gly Asp Pro Thr His Ser Arg Ser Ser Glu Ser Glu Gly Gin 

1075 1080 1085 

Glu Ser Lys Ser lie Thr Leu Pro Asp Ser Thr Leu Gly lie Met Ser 

1090 1095 1100 

Ser Met Ser Pro Val Lys Lys Pro Ala Glu Thr Thr Val Gly Thr Leu 
1105 1110 1115 1120 

Leu Asp Lys Asp Thr Thr Thr Val Thr Thr Thr Pro Arg Gin Lys Val 

1125 1130 1135 

Ala Pro Ser Ser Thr Met Ser Thr His Pro Ser Arg Arg Arg Pro Asn 

1140 1145 1150 

Gly Arg Arg Arg Leu Arg Pro Asn Lys Phe Arg His Arg His Lys Gin 

1155 1160 1165 

Thr Pro Pro Thr Thr Phe Ala Pro Ser Glu Thr Phe Ser Thr Gin Pro 

1170 1175 1180 

Thr Gin Ala Pro Asp lie Lys lie Ser Ser Gin Val Glu Ser Ser Leu 
1185 1190 1195 1200 

Val Pro Thr Ala Trp Val Asp Asn Thr Val Asn Thr Pro Lys Gin Leu 

1205 1210 1215 

Glu Met Glu Lys Asn Ala Glu Pro Thr Ser Lys Gly Thr Pro Arg Arg 

1220 1225 1230 

Lys His Gly Lys Arg Pro Asn Lys His Arg Tyr Thr Pro Ser Thr Val 

1235 1240 . 1245 

Ser Ser Arg Ala Ser Gly Ser Lys Pro Ser Pro Ser Pro Glu Asn Lys 

1250 1255 1260 

His Arg Asn lie Val Thr Pro Ser Ser Glu Thr lie Leu Leu Pro Arg 
1265 1270 1275 1280 

Thr Val Ser Leu Lys Thr Glu Gly Pro Tyr Asp Ser Leu Asp Tyr Met 

1285 1290 1295 

Thr Thr Thr Arg Lys lie Tyr Ser Ser Tyr Pro Lys Val Gin Glu Thr 

1300 1305 1310 

Leu Pro Val Thr Tyr Lys Pro Thr Ser Asp Gly Lys Glu lie Lys Asp 

1315 1320 1325 

Asp Val Ala Thr Asn Val Asp Lys His Lys Ser Asp lie Leu Val Thr 

1330 1335 1340 

Gly Glu Ser lie Thr Asn Ala lie Pro Thr Ser Arg Ser Leu Val Ser 
1345 1350 1355 1360 

Thr Met Gly Glu Phe Lys Glu Glu Ser Ser Pro Val Gly Phe Pro Gly 

1365 1370 1375 

Thr Pro Thr Trp Asn Pro Ser Arg Thr Ala Gin Pro Gly Arg Leu Gin 

1380 1385 1390 

Thr Asp lie Pro Val Thr Thr Ser Gly Glu Asn Leu Thr Asp Pro Pro 

1395 1400 1405 

Leu Leu Lys Glu Leu Glu Asp Val Asp Phe Thr Ser Glu Phe Leu Ser 

1410 1415 1420 

Ser Leu Thr Val Ser Thr Pro Phe His Gin Glu Glu Ala Gly Ser Ser 
1425 1430 1435 1440 




# 



Thr Thr Leu Ser Ser lie Lys Val Glu Val Ala Ser Ser Gin Ala Glu 

1445 1450 1455 

Thr Thr Thr Leu Asp Gin Asp His Leu Glu Thr Thr Val Ala lie Leu 

1460 1465 1470 

Leu Ser Glu Thr Arg Pro Gin Asn His Thr Pro Thr Ala Ala Arg Met 

1475 1480 1485 

Lys Glu Pro Ala Ser Ser Ser Pro Ser Thr lie Leu Met Ser Leu Gly 

1490 1495 1500 

Gin Thr Thr Thr Thr Lys Pro Ala Leu Pro Ser Pro Arg lie Ser Gin 
1505 1510 1515 1521 

Ala Ser Arg Asp Ser Lys Glu Asn Val Phe Leu Asn Tyr Val Gly Asn 

1525 1530 1535 

Pro Glu Thr Glu Ala Thr Pro Val Asn Asn Glu Gly Thr Gin His Met 

1540 1545 1550 

Ser Gly Pro Asn Glu Leu Ser Thr Pro Ser Ser Asp Arg Asp Ala Phe 

1555 1560 1565 

Asn Leu Ser Thr Lys Leu Glu Leu Glu Lys Gin Val Phe Gly Ser Arg 

1570 1575 1580 

Ser Leu Pro Arg Gly Pro Asp Ser Gin Arg Gin Asp Gly Arg Val His 
1585 1590 1595 160i 

Ala Ser His Gin Leu Thr Arg Val Pro Ala Lys Pro lie Leu Pro Thr 

1605 1610 1615 

Ala Thr Val Arg Leu Pro Glu Met Ser Thr Gin Ser Ala Ser Arg Tyr 

1620 1625 1630 

Phe Val Thr Ser Gin Ser Pro Arg His Trp Thr Asn Lys Pro Glu lie 



Pro Arg Leu Ser Ser Thr Thr lie Pro Leu Pro Leu His Met Ser Lys 
1665 1670 1675 168( 

Pro Ser lie Pro Ser Lys Phe Thr Asp Arg Arg Thr Asp Gin Phe Asn 

1685 1690 1695 

Gly Tyr Ser Lys Val Phe Gly Asn Asn Asn lie Pro Glu Ala Arg Asn 

1700 1705 1710 

Pro Val Gly Lys Pro Pro Ser Pro Arg lie Pro His Tyr Ser Asn Gly 

1715 1720 1725 

Arg Leu Pro Phe Phe Thr Asn Lys Thr Leu Ser Phe Pro Gin Leu Gly 

1730 1735 1740 

Val Thr Arg Arg Pro Gin lie Pro Thr Ser Pro Ala Pro Val Met Arg 
1745 1750 1755 176< 

Glu Arg Lys Val lie Pro Gly Ser Tyr Asn Arg lie His Ser His Ser 

1765 1770 1775 

Thr Phe His Leu Asp Phe Gly Pro Pro Ala Pro Pro Leu Leu His Thr 

1780 1785 1790 

Pro Gin Thr Thr Gly Ser Pro Ser Thr Asn Leu Gin Asn lie Pro Met 

1795 1800 1805 

Val Ser Ser Thr Gin Ser Ser lie Ser Phe lie Thr Ser Ser Val Gin 

1810 1815 1820 

Ser Ser Gly Ser Phe His Gin Ser Ser Ser Lys Phe Phe Ala Gly Gly 
1825 1830 1835 184i 

Pro Pro Ala Ser Lys Phe Trp Ser Leu Gly Glu Lys Pro Gin lie Leu 

1845 1850 1855 

Thr Lys Ser Pro Gin Thr Val Ser Val Thr Ala Glu Thr Asp Thr Val 



1635 1640 1645 

Thr Thr Tyr Pro Ser Gly Ala Leu Pro Glu Asn Lys Gin Phe Thr Thr 
1650 1655 1660 



31 




1860 



1865 



1870 



Phe Pro Cys Glu Ala Thr Gly Lys Pro Lys Pro Phe Val Thr Trp Thr 

1875 1880 1885 

Lys Val Ser Thr Gly Ala Leu Met Thr Pro Asn Thr Arg lie Gin Arg 

1890 1895 1900 

Phe Glu Val Leu Lys Asn Gly Thr Leu Val He Arg Lys Val Gin Val 
1905 1910 1915 192( 

Gin Asp Arg Gly Gin Tyr Met Cys Thr Ala Ser Asn Leu His Gly Leu 

1925 1930 1935 

Asp Arg Met Val Val Leu Leu Ser Val Thr Val Gin Gin Pro Gin He 

1940 1945 1950 

Leu Ala Ser His Tyr Gin Asp Val Thr Val Tyr Leu Gly Asp Thr lie 

1955 1960 1965 

Ala Met Glu Cys Leu Ala Lys Gly Thr Pro Ala Pro Gin He Ser Trp 

1970 1975 1980 

He Phe Pro Asp Arg Arg Val Trp Gin Thr Val Ser Pro Val Glu Ser 
1985 1990 1995 200( 

Arg He Thr Leu His Glu Asn Arg Thr Leu Ser He Lys Glu Ala Ser 

2005 2010 2015 

Phe Ser Asp Arg Gly Val Tyr Lys Cys Val Ala Ser Asn Ala Ala Gly 

2020 2025 2030 

Ala Asp Ser Leu Ala He Arg Leu His Val Ala Ala Leu Pro Pro Val 

2035 2040 2045 

He His Gin Glu Lys Leu Glu Asn He Ser Leu Pro Pro Gly Leu Ser 

2050 2055 2060 

He His He His Cys Thr Ala Lys Ala Ala Pro Leu Pro Ser Val Arg 
2065 2070 2075 208( 

Trp Val Leu Gly Asp Gly Thr Gin He Arg Pro Ser Gin Phe Leu His 

2085 2090 2095 

Gly Asn Leu Phe Val Phe Pro Asn Gly Thr Leu Tyr He Arg Asn Leu 

2100 2105 2110 

Ala Pro Lys Asp Ser Gly Arg Tyr Glu Cys Val Ala Ala Asn Leu Val 

2115 2120 2125 

Gly Ser Ala Arg Arg Thr Val Gin Leu Asn Val Gin Arg Ala Ala Ala 

2130 2135 2140 

Asn Ala Arg He Thr Gly Thr Ser Pro Arg Arg Thr Asp Val Arg Tyr 
2145 2150 2155 216( 

Gly Gly Thr Leu Lys Leu Asp Cys Ser Ala Ser Gly Asp Pro Trp Pro 

2165 2170 2175 

Arg He Leu Trp Arg Leu Pro Ser Lys Arg Met He Asp Ala Leu Phe 

2180 2185 2190 

Ser Phe Asp Ser Arg He Lys Val Phe Ala Asn Gly Thr Leu Val Val 

2195 2200 2205 

Lys Ser Val Thr Asp Lys Asp Ala Gly Asp Tyr Leu Cys Val Ala Arg 

2210 2215 2220 

Asn Lys Val Gly Asp Asp Tyr Val Val Leu Lys Val Asp Val Val Met 
2225 2230 2235 2241 

Lys Pro Ala Lys He Glu His Lys Glu Glu Asn Asp His Lys Val Phe 

2245 2250 2255 

Tyr Gly Gly Asp Leu Lys Val Asp Cys Val Ala Thr Gly Leu Pro Asn 

2260 2265 2270 

Pro Glu He Ser Trp Ser Leu Pro Asp Gly Ser Leu Val Asn Ser Phe 



2275 



2280 



2285 






Met Gin Ser Asp Asp Ser Gly Gly 
2290 2295 



Arg Thr Lys Arg Tyr Val Val Phe 
2300 



Asm Asn Gly Thr Leu Tyr Phe Asn Glu Val Gly Met Arg Glu Glu Gly 
2305 2310 2315 232i 

Asp Tyr Thr Cys Phe Ala Glu Asn Gin Val Gly Lys Asp Glu Met Arg 

2325 2330 2335 

Val Arg Val Lys Val Val Thr Ala Pro Ala Thr lie Arg Asn Lys Thr 

2340 2345 2350 

Tyr Leu Ala Val Gin Val Pro Tyr Gly Asp Val Val Thr Val Ala Cys 

2355 2360 2365 

Glu Ala Lys Gly Glu Pro Met Pro Lys Val Thr Trp Leu Ser Pro Thr 

2370 2375 2380 

Asn Lys Val lie Pro Thr Ser Ser Glu Lys Tyr Gin lie Tyr Gin Asp 
2385 2390 2395 240i 

Gly Thr Leu Leu lie Gin Lys Ala Gin Arg Ser Asp Ser Gly Asn Tyr 

2405 2410 2415 

Thr Cys Leu Val Arg Asn Ser Ala Gly Glu Asp Arg Lys Thr Val Trp 

2420 2425 2430 

lie His Val Asn Val Gin Pro Pro Lys lie Asn Gly Asn Pro Asn Pro 

2435 2440 2445 

lie Thr Thr Val Arg Glu lie Ala Ala Gly Gly Ser Arg Lys Leu lie 

2450 2455 2460 

Asp Cys Lys Ala Glu Gly lie Pro Thr Pro Arg Val Leu Trp Ala Phe 
2465 2470 2475 248i 

Pro Glu Gly Val Val Leu Pro Ala Pro Tyr Tyr Gly Asn Arg lie Thr 

2485 2490 2495 

Val His Gly Asn Gly Ser Leu Asp lie Arg Ser Leu Arg Lys Ser Asp 

2500 2505 2510 

Ser Val Gin Leu Val Cys Met Ala Arg Asn Glu Gly Gly Glu Ala Arg 

2515 2520 2525 

Leu lie Val Gin Leu Thr Val Leu Glu Pro Met Glu Lys Pro lie Phe 

2530 2535 2540 

His Asp Pro lie Ser Glu Lys lie Thr Ala Met Ala Gly His Thr lie 
2545 2550 2555 256< 

Ser Leu Asn Cys Ser Ala Ala Gly Thr Pro Thr Pro Ser Leu Val Trp 



Phe Tyr His Lys Ala Asp Gly Met Leu His lie Ser Gly Leu Ser Ser 

2595 2600 2605 

Val Asp Ala Gly Ala Tyr Arg Cys Val Ala Arg Asn Ala Ala Gly His 

2610 2615 2620 

Thr Glu Arg Leu Val Ser Leu Lys Val Gly Leu Lys Pro Glu Ala Asn 
2625 2630 2635 264i 

Lys Gin Tyr His Asn Leu Val Ser lie lie Asn Gly Glu Thr Leu Lys 

2645 2650 2655 

Leu Pro Cys Thr Pro Pro Gly Ala Gly Gin Gly Arg Phe Ser Trp Thr 

2660 2665 2670 

Leu Pro Asn Gly Met His Leu Glu Gly Pro Gin Thr Leu Gly Arg Val 

2675 2680 2685 

Ser Leu Leu Asp Asn Gly Thr Leu Thr Val Arg Glu Ala Ser Val Phe 

2690 2695 2700 

Asp Arg Gly Thr Tyr Val Cys Arg Met Glu Thr Glu Tyr Gly Pro Ser 



2565 2570 2575 

Val Leu Pro Asn Gly Thr Asp Leu Gin Ser Gly Gin Gin Leu Gin Arg 
2580 2585 2590 



2705 2710 2715 2720 

Val Thr Ser lie Pro Val lie Val lie Ala Tyr Pro Pro Arg lie Thr 

2725 2730 2735 

Ser Glu Pro Thr Pro Val lie Tyr Thr Arg Pro Gly Asn Thr Val Lys 

2740 2745 2750 

Leu Asn Cys Met Ala Met Gly lie Pro Lys Ala Asp lie Thr Trp Glu 

2755 2760 2765 

Leu Pro Asp Lys Ser His Leu Lys Ala Gly Val Gin Ala Arg Leu Tyr 

2770 2775 2780 

Gly Asn Arg Phe Leu His Pro Gin Gly Ser Leu Thr lie Gin His Ala 
2785 2790 2795 2800 

Thr Gin Arg Asp Ala Gly Phe Tyr Lys Cys Met Ala Lys Asn lie Leu 

2805 2810 2815 

Gly Ser Asp Ser Lys Thr Thr Tyr lie His Val Phe 
2820 2825 

<210> 3 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PGR primer 
<400> 3 

ggagtcctgt ggcatccacg aaactac 2 7 

<210> 4 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PGR primer 
<400> 4 

cacatctgct ggaaggtgga cagcg 2 5 

<210> 5 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PGR primer 
<400> 5 

catgggcaca aactgactca tggctg 26 



<210> 6 

<211> 28 

<212> DNA 

<213> Artificial Sequence 



<220> 

<223> PGR primer 
<400> 6 

gagaggagag gaaggagaaa actgcatc 

<210> 7 
<211> 37 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PGR primer 
<400> 7 

ttgcggccgc gccaccatgc ccaagcgcgc gcactgg 

<210> 8 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PGR primer 



<400> 8 

tcaatactcc tgctcctgtt ctgtctca 



